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In the Claims 

1 . (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; and 

a spray tip assembly having a diameter of at most about 12 mm and attached to 
the distal end of the m e dical tubin gt ubular component for discharging fluid into the body 
cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at least one feed port configured to direct 
a fluid into a first spin chamber and issue into a first exit port; and 

a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and seoond exit ports 
extend through the external surface of the spray tip. 

2. (Original) The fluid delivery device according to claim 1 . further comprising: 

a first funneling portion adjacent the first spin chamber and having a sloped 
sidewall configured to direct the fluid issuing into the first exit port for discharging; and 

a second funneling portion adjacent the second spin chamber and having a 
sloped sidewall configured to direct the fluid issuing into the second exit port for 
discharging. 

3. (Original) The fluid delivery device according to claim 2, wherein the delivery 
device is dimensioned to produce a spray discharging from the first and second exit 
ports when fluids of different viscosities are fed into each mechanical breakup unit and a 
force of a single magnitude is used to propel fluid through the device. 
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4. (Original) The fluid delivery device according to claim 1 , further comprising a first 
fluid source in fluid communication via the tubular component with at least one first feed 
conduit and a second fluid source in fluid communication via the tubular component with 
at least one second feed conduit, wherein the at least two conduits deliver fluid to 
different mechanical breakup units. 

5. (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; 

a spray tip assembly having a diameter of at most about 12 mm and attached to 
the distal end of the m e dical tubinat ubular component for discharging fluid into the body 
cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at least one feed port configured to direct 
a fluid into a first spin chamber and issue into a first exit port; 

a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and second exit ports 
extend through the external surface of the spray tip; 

a first fluid source in fluid communication via the tubular component with two first 
feed conduits for delivering, fluid to the first mechanical breakup unit at4eas t-on e first 
food conduit and a second fluid source in fluid communication via the tubular 
component with two second feed conduits for delivering fluid to the second mechanical 
breakup uni t at loast ono soooftd-feed condu i t , wherein th e o t Joasfc-few ethe first and 
second feed conduits deliver fluid to different mechanical breakup units ^; and 

twe>-ftfSt-fee€t-GOf^4ts4e r d el iv e ring fluid toth e-fif st m e chanical broaki ^H^fti^afl# 
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6. (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; 

a spray tip assembly having a diameter of at most about 12 mm and attached to 
the distal end of the medk^l4a¥H=H=rt ubular component for discharging fluid into the body 
cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at least one feed port configured to direct 
a fluid into a first spin chamber and issue into a first exit port; 

a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and second exit ports 
extend through the external surface of the spray tip; 

a first fluid source in fluid communication via the tubular component with three 
first feed conduits for delivering fluid to the first mechanical breakup unit at le ast one 
first food condu i t and a second fluid source in fluid communication via the tubular 
component with three second feed conduits for delivering fluid to the second 
mechanical breakup unit at le ast on e s e cond feed condu i t , wherein the aMea-st-frtf&first 
and second feed conduits deliver fluid to different mechanical breakup units j and 

thr e e first f ee d conduits for d el iv e ring fluid to the first mechanical breakup -wit 

and thr ee s e cond f ee d^ Qftd ^ i to^ '-^etiveri ng flu i d to th e s e cond m e chanical breakup 

Uf*)jt 

7. (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; 
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a spray tip assembly having a diameter of at most about 12 mm and attached to 



cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at least one feed port configured to direct 
a fluid into a first spin chamber and issue into a first exit port; 

a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and second exit ports 
extend through the external surface of the spray tip; 

a first fluid source in fluid communication via the tubular component with four first 
feed conduits for delivering fluid to the first mechanical breakup unit a t le ast one first 
food " Conduit and a second fluid source in fluid communication via the tubular 
component with four second feed conduits for delivering fluid to the second mechanical 
breakup unita Meast- eTO-GOGO ReMee d - cond tfit, wherein the at least two the first and 
second feed conduits deliver fluid to different mechanical breakup units ; and ., 

four first f ee d conduit s for d el iv e ring flu i d to the first mochon teat- b fea kup unit and 

8. (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; 

a spray tip assembly having a diameter of at most about 12 mm and attached to 
the distal end of the modical tubingt ubular component for discharging fluid into the body 
cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at least one feed port configured to direct 
a fluid into a first spin chamber and issue into a first exit port; 
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a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and second exit ports 
extend through the external surface of the spray tip; 

a first fluid source in fluid communication via the tubular component with two first 
feed conduits for delivering fluid to the first mechanical breakup uni t with at le ast on e first 
food conduit and a second fluid source in fluid communication via the tubular 
component with two second feed conduits for delivering fluid to the second mechanical 
breakup uni t at l oac t on o seeofld f ood conduit wherein the at least two f irst and second 
feed conduits deliver fluid to different mechanical breakup unitsf-^and 

two first f ee d conduits for d el iv e ring fluid to the first mocha fHsal-bfea kup unit a nd 
two sesa nd food Gondu i ts - for do li v e r i flg - flu i d to th e s e cond mechanical breakup -- un i t y 
wherein the first and second feed conduits are adjacent and parallel to the first and 
second exit ports. 

9. (Original) The fluid delivery device according to claim 4, wherein a fluid in each 
fluid source has a different viscosity. 

10. (Original) The fluid delivery device according to claim 9, wherein the fluid of the 
first source is fibrinogen and the fluid of the second source is thrombin. 

11. (Original) The fluid delivery device according to claim 3, wherein the spray is 
produced when fluid exits the device at a rate within the range of from approximately 0.4 
to approximately 0,6 cc/second, 

12. (Currently Amended ) The fluid delivery device according to claim 3T-A -4faid 

HfMiv nn/ f j^\flf ivfnr I i^a in rainimnllv/ in^jtiT^iwA «n imir^Tki nrnrnHi i rnmn ri° in n' 

UUII w\JI y T3\A> Tl I 1 1 I III II I 'Ull J 111 VXdOlVD OUI'Ulucll fJl UUCU U I V,# vl Wl 1 1 Wl t^lll ty 
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q spray tip assembly having a-diamei oF-of at most about 12 mm and attach e d to 

tho d i sta l ond of tho medical tubing for di s charging fluid into tho body cavity, tho spray 

a first mechan i cal breakup unit hav in g at least ono food port configur e d to dir est 

a4kiid 4 fl to a first spin chamber and issue into a fir s t ex-it-port? 

a s e cond mechanica l br e akup un i t pGs it 4e rK ! d-a l ongsido the first mechanica l 

breakup un i t and having at l eas^ ra - food -p ort configured to direct a fluid into a s e cond 
sfti tt - ohambcr and i ssue into a s e cond oxit port, whoroin tho first and s e cond e xit ports 



-t ho delivery device - dimension e d to discharg e s e parate s p pa y - Gonos from the first 

and second exit- ports wh e n f l u i d-Gf - d tffef-e nt viscositites are fed into e ach m e chan i ca l 
br e akup wut and a forc e ofr -a-s inglo - magn i tude is used to prop e l fluid through th e d evtee 
wherein a resulting spray cone of one of said fluids has a width greater than a resulting 
spray cone of the other fluid. 

13. (Currently Amended) The fluid delivery device according to claim 12^A-#«M 
d o liv o rv device for u co in minimal l y invasiv e surgical proc e dur e s oo fflgfrsiflOr 

a m fariafr-ee mpon e nt h a w^a^i Gta l cnd of insertion into a body cavity; 

a sorav tip a ssembl y having o diameter of at most about 1 2-mro- afid attach ed-te 
th e - distal e n d^f-H^m edica l tubing for d i sch ajqinsHM^ the GPfav 

4ie-as scmb l v compri &togf 

a first m e chanical breakup unit having at leas t on e f e c d- DOFt - confiaured to dir e ct 



o second m echaate al breakup unit position e d a l ong s id e tho fir st- mechani se* 
breakup u nit-a nd having at I east^ne4e o d- popt - <5onf?qurod to direct a fluid i nto a-sessnd 
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coin chamb en- and rD D UCM fit9-a-&QeQft d exit port, wherein tho firct and second exit ports 
e xtend through the externa l surfe se - of the spro y4H£ 

the do l ivorv device dimensioned to d i scharg e-se parato sprav co n es from th e firs t 
and seco nd ex i t port s-whefv^ feids of different viscosit i es ore fed into each m e chan ical 
br e akup unit and a forco of o singl e magnitude is us e d to ; p r ope l flui d through 4he 
device, whe rein a r e sulting spray cono of ono of said 4fate s - has a width g re ater than 4he 



0.5 to about 2 inches from the exit ports. 

14. (Original) The fluid delivery device according to claim 4, further comprising feed 



breakup unit. 

1 5. (Currently Amended) A fluid delivery device for use in minimally invasive surgical 
procedures comprising: 

a tubular component having a distal end of insertion into a body cavity; 

a spray tip assembly having a diameter of at most about 12 mm and attached to 
the distal end of the modical tu btoa tubtuar component for discharging fluid into the body 
cavity, the spray tip assembly comprising: 

a first mechanical breakup unit having at feast one feed port configured to direct 
a fluid into a first spin chamber and issue into a frrst exit port; 

a second mechanical breakup unit positioned alongside the first mechanical 
breakup unit and having at least one feed port configured to direct a fluid into a second 
spin chamber and issue into a second exit port, wherein the first and second exit ports 
extend through the external surface of the spray tip; 




wherein the wider spray cone achieves 



circumjacent coverage over the narrow spray cone at a distance within a range of about 



ports directing fluid from the feed conduits to the spin chamber of each mechanical 
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a first fluid source in fluid communication via the tubular component with two first 
feed conduits for delivering fluid to the first mechani c al breakup unit ot l o act ono fir s t 
foo d co nduit and a second fluid source in fluid communication via the tubular 
component with two second feed conduits for delivering fluid to the second mechanical 
breakup uni ta t looot ono second food conduit , wherein the at loast twofirst and second 
feed conduits deliver fluid to different mechanical breakup units^ 

two firot food conduits for delivering fluid to tho fi fs t - moohaniGal breakup unit and 
t wo oooond food con d uits for de li vering fluid to tho oooond m e chanical br e akup- wit; 

wherein the feed ports directing fluid from the first and second f eed conduits to 
the spin chamber of each mechanical breakup unit, wherein the feed ports of each 
mechanical breakup unit are oriented such that the first fluid is caused to spin in a 
direction opposite the second fluid within the spin chambers. 

16. (Original) The fluid delivery device according to claim 2, wherein at least one 
additional conduit is positioned through the spray unit assembly. 

17. (Original) The fluid delivery device according to claim 16, wherein the additional 
conduit is an optical fiber. 

18. (Original) The fluid delivery device according to claim 1 , wherein a diameter of 
the first spin chamber and a diameter of the second spin chamber are in the range of 
about 0.02 to about 0.06 inch. 

19. (Original) The fluid delivery device according to claim 2, wherein the sloped 
sidewall of the first funneling portion defines an angle within the range of from about 60° 
to about 120°. 

20. (Original) The fluid delivery device according to claim 19, wherein the defined 
angle is preferably within the range of from about 1 10° to about 120°. 
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21. (Original) The fluid delivery device according to claim 2, wherein the sloped 
sidewall of the second funneling portion defines an angle within the range of about 60° 
to about 120°. 

22. (Original) The fluid delivery device according to claim 21 , wherein the defined 
angle is preferably within the range of from about 90° to about 110°. 

23. (Original) The fluid delivery device according to claim 1, wherein the width of the 
feed ports for each mechanical breakup unit is within the range of about 0.01 to about 
0.02 inch. 

24. (Original) The fluid delivery device according to daim 23, wherein the width of 
each feed port is preferably within the range of about 0.01 2 to about 0.01 6 inch. 

25. (Original) The fluid delivery device according to claim 1 , wherein the height of 
the feed ports for each mechanical breakup unit is within the range of about 0.004 to 
about 0.016 inch. 

26. (Original) The fluid delivery device according to claim 25, wherein the height of 
each feed port is preferably within the range of about 0.009 to about 0.012 inch. 

27. (Original) The fluid delivery device according to claim 1, wherein the diameter of 
the exit port for each mechanical breakup unit is within the range of about 0.004 to 
about 0.016 inch. 

28. (Original) The fluid delivery device according to claim 27, wherein the diameter 
of the exit port for each mechanical breakup unit is within the range of about 0.008 to 
about 0.01 2 inch. 

29. (Original) The fluid delivery device according to claim 27, wherein the diameter 
of the exit port for each mechanical breakup unit is within the range of about 0.004 to 
about 0.016 inch. 
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30. (Original) The fluid delivery device according to claim 29, wherein the length of 
the exit port is preferably within the range of about 0.006 to about 0.010 inch. 

31. (Original) The fluid delivery device according to claim 1, wherein a ratio of the 
diameter of the spin chamber to the diameter of the exit port is within a range of from 
about 2 to about 6. 

32. (Original) The fluid delivery device according to claim 1, wherein a ratio of the 
width of the feed port to the height of the feed port is within a range of from about 0.8 to 
about 1.6. 

33. (Original) The fluid delivery device according to claim 1 , wherein a ratio of the 
length of the exit port to the diameter of the exit port is within a range of from about 1 .5 
to about 3.0. 

34. (Original) The fluid delivery device according to claim 1 , wherein a ratio of the 
length of the spin chamber to the diameter of the exit port is within a range of from 
about 1.1 to about 1.5. 

35. (Original) The fluid delivery device according to claim 1 , wherein a ratio of the 
exit port length to the exit port diameter is within the range of about 0.25 to about 1 .0. 

36. (Original) The fluid delivery device according to claim 1 , wherein the diameter of 
the spray tip assembly is about 10 mm. 

37. (Original) The fluid delivery device according to claim 1, wherein the diameter of 
the spray tip assembly is about 5 mm. 
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